REMARKS 

Reconsideration is respectfully requested in light of the foregoing amendments and 
remarks that follow. 

Claims 1 5 3-7 are pending. The subject matter of claim 2 has been included in claim 1, as 
amended. Claims 5-7 have been added to cover additional embodiments of the disclosed 
invention. Claims 5 and 6 find support on page 1. Claim 7 finds support in the paragraph 
bridging pages 6 and 7. 

The objection to the drawings is noted. Complying drawings will be submitted upon an 
indication of allowable subject matter. 

The specification has been amended to include a section directed to a brief description of 
the figures. Withdrawal of the objection is respectfully requested. In addition, the specification 
has been amended to includes the section titles associated with a U.S. application. See MPEP 
608.01(a). 

Claims 1-2 are rejected under 35 U.S.C. 102 (b) as anticipated by Mangold et al. (US 
Patent 6,328,944). Applicants respectfully traverse. Applicants respectfully traverse. 

The Mangold et al patent has been extensively reviewed. There is no actual silicone 
product containing doped pyrogenically prepared oxides of metals and/or non-metals taught. 

There is mention of many possible uses for the Mangold et al pyrogenically prepared 
oxides of metals and/or non-metals, e.g. as catalytically active substances, as starting materials 
for preparing dispersions, as polishing materials for polishing metal or silicon wafers in the 
electrical industry, as ceramic substrates, in the electronics industry (CMP applications), in the 
cosmetics industry, as additives in the silicone and rubber industry to adjust the rheology of 
liquid systems, for heat-resistant stabilization purposes, in the lacquer industry, and as a heat 
insulation material. The examples are directed to cerium- or potassium-doped pyrogenically 
produced silicon dioxides and their preparation. There are no examples directed to silicone 
products containing potassium-doped pyrogenically produced silicon dioxides having low- 
structure. 
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If asked, Applicants would be unable to compare their silicone product with any actual 
Mangold et al. silicone product to demonstrate differences since there is no product to be 
compared to. 

It appears that the more proper ground for a rejection based on Mangold et al teachings 
would be "obviousness" since selections would have to be made to arrive at Applicants' product. 

Withdrawal of the anticipation rejection is respectfully requested since Mangold et al do 
not teach each and every element required by the claim. 

Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being obvious over Mangold et al. 
in view of the article entitled "Silicone Rubber" ( www.azom.com/details.asp?ArticleID=92Q : 
first published on the web on 9/28/02). Applicants respectfully traverse. 

The deficiencies of Mangold et al are noted above. 1 It is not seen how the information 
provided by the "Silicon Rubber" internet publication addresses those deficiencies. Further, it is 
questioned whether the Silicon Rubber internet publication is a proper reference. The Examiner 
indicated that this publication was first published on the internet on September 28, 2002. 
Applicants have a priority date of September 14, 2002 and thereby avoid the reference. It is also 
noted that the content of an e-document is not necessarily as certain as a printed publication. It 
can be added to or subtracted from. Dates can be manipulated. The internet date does not have 
the certainty of a publishing date of a written document that can be verified by the U.S. 
Copyright Office or a receipt date on which it was received by a library after it was mailed. 

Also noted is that the provided printout shows a date of May 31, 2007. The date 
mentioned in the Office Action is not evidenced on the print out. Other dates also appear on the 
print out which further confuses the issue. 

It would appear that the Examiner's intent in fashioning the rejection was to assert that it 
would have been obvious to include the Mangold et al. potassium doped silica dioxide in either 
LSR or HTV silicone rubber. First, the record does not establish that the potassium Mangold et 

1 Applicants have included a booklet -"Silicone -Verbindungen and Eigenschaften" (a translation is enclosed). 
Some 2,000 products are listed of which silicone rubber is one. See page 3-10. The benefits described on page 7 of 
the specification are unique to silicone rubber and unexpected. It is not clear if there is sufficient guidance provided 
within Mangold et al to have led one to the necessary selections, e.g. low structure pyrogenic silicon dioxide, LSR 
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al. product has the characteristics recited in claim 2. Further, it is not clear from the teaching 
provided by Mangold et al why one would have selected potassium doped pyrogenically 
produced silica dioxide from the variety of metal and metal oxides taught as well as the variety 
of dopants. 

Further, the Examiner's attention is directed to page two of the specification starting at 
line 3 where it is indicate that the low-structure fumed silica imparts to silicone rubber decidedly 
novel properties- markedly lower viscosity and flow limits. More explanation is found on page 6 
starting at line 3 1 . See also Tables 6, 7a and 7b. These results are unexpected. It is not clear 
why the Examiner would not find the claims commensurate with these results. 

It is submitted that a proper prima facie case of obviousness has not been established. 
Further it is submitted that the results achieved mitigate against a finding of obviousness. 
Withdrawal of the rejection is respectfully requested. 

Having addressed the each of the rejections and objections set forth in the Office Action, 
the application is believed to be in condition for allowance for the reasons set forth above and a 
notice to that effect is respectfully requested. 

If the Examiner believes, for any reason, that personal communication will expedite 
prosecution of this application, the Examiner is hereby invited to telephone the undersigned at 
the number provided. 



Respectfully submitted, 



Date: September 4, 2007 




Registration No. 35,046 
Venable 
P.O.Box 34385 
Washington, D.C. 20043-9998 

Telephone: (202) 344-4800 
Telefax: (202) 344-8300 

DC2-DOCSl-886653vl 



silicone rubber, HTV silicone rubber, etc., that would have resulted in the improved and unexpected properties 
associated with the claimed product. 

-6- 

(39509-213285) 



SILICONES 
Compounds 
and 

Characteristics 



CONTENT 

Silicone base: 4/5 
the element silicone [Latin: silicium] 

From the elementary building 6 - 9 

block in nature to the 
chemical component 

system overview of the 

silanes and silicones 

the chemical structure 

allows enormous variety 

production 



Three basic materials on a 10/11 
silicone base provide more than 
2000 high-quality products 

oils - rubbers - resins 

Silicone oils 12 

Silicone release agents 13 

Silicone pastes 14 

Silicone lubricants 15 

Silicone anti-foaming agents 1 6 

Silicone resins 17 

Silicone protective agents for buildings 18/19 

Silicone paper coating agents 20 

Silicone textile finishing agents 2 1 

Silicone rubber materials 22 - 25 

Silicates 26/27 

WACKER silicones - 28/29 
the basis for unlimited use 

WACKER -CHEMIE 30 
Sales offices and 

marketing companies 3 1 



DC2DOCS I #888145 



3 



Silicone base: 

the element silicone 



The origins of the term silicone 

Silicone chemistry is based on the element silicone. Its 
atomic structure provides the special characteristics of 
silicone. The name "silicone" [Latin: silicium] is derived 
from the Latin word (silex, - icis) and means 
approximately pebble (stone). 

One fourth of the total crust of the earth is composed of silicone 

In nature, silicone without exception occurs in the form of 
compounds, primarily as silicone dioxide and in the form of 
silicates. The solid crust of the earth contains 25.8 weight 
percentages of silicone, which is thus the second most 
frequently encountered element and the most important 
building block of inorganic materials. Silicone has even 
been detected in lunar rock and in meteorites. 
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The history of silicone 



Even during earliest stages of 
history, silicone-containing 
building materials such as sand, 
clay and ceramic materials were 
used. Since silicone cannot be 
found in its elementary from, it 
was not extracted until relatively 
late. 

Through a conversion of 
silicone tetrafluoride with 
potassium, J.J. Berzelius in 1823 
for the first time isolated silicone. 
In the year 1854, H.E. Saint- 
Claire Deville isolated pure 
silicone by using the molten salt 
electrolysis technique. 

In 1904, finally, F.S. Kipping 
managed to produce the first 
organochlorosilanes and to open 
up completely new products in 
the field of chemistry. 

As a result of direct synthesis 
used by the professors Muller 



and Rochow, polysiloxanes 
(silicones) were made available 
for economic use in the years 
1940/41. As soon as the 
economic conditions after the war 
permitted a restart of chemical 
production, the company Wacker- 
Chemie was the first European 
enterprise to recognize the 
importance of silicones. Starting 
with the fundamental works by 
Dr. Siegfried Nitzsche, Wacker 
decided in 1947 to resume 
research in this field. 



Our own methods finally led to 
an economical synthesis, which 
resulted in a first and special 
success for Dr. Siegfried 
Nitzsche. (German Patent No: 
899 352). The requirements for 
continuous development of the 
Wacker silicone production were 
thus created. 

Wacker consequently was the 
first chemical concern in Europe, 
which started the development of 
silicone chemistry. 



[image of the top page 
of a patent document] 
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From the elementary building block in nature 
to the chemical component 

System overview for silanes and silicones 



Silanes 

Since silanes are the starting 
products for the silicone 
production, we briefly discuss 
their most important 
characteristics. Silanes are 
created in a direct synthesis of 
silicone and methyl chloride 
(Muller-Rochow-Synthesis). 
They are colorless, water-clear 
and easily moved liquids, which 
can be dissolved in organic 
solvents - in some cases even in 
water-free alcohol. Their low- 
molecular structure causes their 
high volatility. 



Silicones 

Unusual characteristics 

Silicones - called poly- 
organosiloxanes in the field of 
chemistry - have a similar 
structure as organically modified 
quartz. They consist of a 
skeleton that is alternately 
composed of silicone and oxygen. 

This skeleton can be changed 
in different ways by organic, 
carbon-containing groups. In this 
way, it is possible to arrive from 
the silicic acid skeleton step-by- 
step to the resin-type and then to 
the liquid polymers. 

The image shown on the title 
page shows this typical structure 
of a unbranched silicone polymer 



in a balled up shape. The methyl 
groups freely rotate around the 
silicone-oxygen chain. 

Part metal, part plastic 

Silicones represent a special 
group within the plastics. The 
term "plastics" is normally used 
within the meaning of "organic 
materials." Silicones, on the 
other hand, are "semi-organic 
materials" as a result of the great 
similarity of the silicone atom to 
the carbon atom and the silicone 
characteristic of being part metal. 



chemical structure of a silane 
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Remarkably stable 

Silicone-oxygen compounds are remarkably 
stable and are therefore highly resistant to extremely 
low and high temperatures, to UV radiation as well 
as IR radiation, as well as to numerous 



other influences. The high spreading ability, which 
is the result of the low surface tension, predestines 
the silicone oils, for example, to function as 
excellent waterproofing agents. 



Four functionalities 

Silicone chemistry distinguishes between four different 
functionalities of the siloxane units: 



mono-functional units 

with the symbol M make possible 
the chain termination 



di-functional units 

with the symbol D form the skeleton for 
higher molecular chains or ring-shaped 
compounds 



tri-functional units 

with the symbol T generate three- 
dimensionally cross-linked molecules, 
which support organic groups and 
form the basis for resins 



tetra-functional units 

with the symbol Q result in three- 
dimensionally cross-linked 
molecules that resemble silicate 
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The chemical structure 
allows for an enormous 
variety 

As a result of their chemical 
structure, numerous silicone 
varieties can be produced. Their 
empirical formula is similar to the 
general formula for the ketones. 
The complete compound group 
was therefore given the mixed 
term "silicone," derived from 
"silico" and "ketones," in an 
analogy to the ketones. 

Ketones are monomer, liquid 
or crystalline substances. Both 
groups do not have more 
prominent joint characteristics. 
Silicones are polymers which, 
depending on their special 
structure, are oily, resin-like or 
rubber like substances. In general 
they are produced from the 
monomer starting materials of the 
Muller-Rochow synthesis through 
condensation. 



Depending on the starting 
material, products with different 
characteristics are obtained: 
While mono- functional silanes 
react to become low-molecular 
siloxanes, di-functional silanes 
react to become higher-molecular 
compounds. If the molecules are 
small, these mostly take the form 
of rings and, if they have a high 
number of links, they take the 
form of long unbranched chains. 
During the condensation of tri- 
functional silanes, three- 
dimensionally cross-linked 
silicones form as a result of the 
three functional groups 



Production 

In the years 1940/41, the two 
professors Muller and Rochow 
independently succeeded in 
converting silicone to liquid 
methylchlorosilane by using the 
gas methyl chloride (CH 3 C1). 
The starting substances for 
producing silicone were thus 
created. With the aid of complex 
chemical processes, the company 
Wacker-Chemie produces oils, 
resins, or elastomers from this. 

Further silicone products can 
be derived from these three basic 
products, such as lubricants, 
release agents, anti-foarning 
agents, lacquer additives, paper 
coating agents, water-repelling 
agents for buildings, textile or 
leather, as well as hot- vulcanized 
and cold-vulcanized rubber. 
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Three fundamental substances on a silicone base 
provide more than 2000 high-quality products 

Nearly all silicone products can 
be derived from the three crude 
material groups 

- silicone oils 

- silicone rubbers 

- silicone resins 



The viscosity of silicone oils 
remains nearly constant over a 
large temperature range. 



Oils 

Silicone oils are unbranched 
polymers, for which the chain 
length can range from 2 Si atoms 
to far past 1000 Si atoms. 
Respectively one oxygen bridge 
is located between the silicone 
atoms. By comparison to mineral 
oils, the viscosity-temperature 
dependence of the silicone oils is 
clearly lower. 



Siliconee rubber having 
characteristic elasticity, damping, 
and resistance properties. 



Rubber 

Unbranched oils with 
hydroxyl, vinyl and other reactive 
groups form the chemical base 
for silicone rubber. These 
polymers can be cross-linked in 
different ways, wherein more or 
less wide-meshed structures with 
distinctive elastic behavior are 
created. 



Joint characteristic of all silicone 
resins is their three-dimensional 
composition. 



Resins 

The product class of the 
silicone resins ranges from the 
relatively low-molecular 
intermediate products 
(intermediates) to the high- 
molecular, strongly cross-linked 
resin bodies of the most varied 
structure. A joint characteristic is 
the highly cross-linked 
composition. 
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Also characteristic is their high 
spreading ability, which goes 
along with specific properties 
such as the hydrophobia [water- 
repelling] or anti-foaming effect. 



One important characteristic of 
silicone oils is their inert behavior 
relative to other substrates. By 
introducing organic residues such 
as amino residues or glycol 
residues, it is possible to create a 
graduated polarity behavior for 
the silicone oil, which results in 
clearly modified characteristics. 
This method permits the chemical 
pre-programming of specific 
performance characteristics 



Silicone rubber with its 
characteristic elasticity, damping, 
and stability properties is created 
by adding active filler materials, 
in particular highly dispersed 
silicic acid. 



Reactive silicone resins, for 
example, offer a multitude of 
options for producing co- 
polymers with organic resins, e.g. 
polyester resins. 

The cross-linking in general 
occurs at higher temperatures 
over a longer time period, 
wherein it passes temporarily 
through a thermoplastic phase. 



Silicone resins and their low- 
molecular precursors furthermore 
form the basis of silicone 
building protection agents, e.g. as 
binders in silicone resin facade 
paint. 
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Silicone oils 



silicone oil as heating bath liquid. 



Chemical structure 
and properties 

Silicone oils are composed of 
chains, which alternately 
comprise silicone and oxygen 
atoms. Organic residues R, 
primarily methyl groups, saturate 
the free valences of the silicone. 
In special cases, phenyl, vinyl, or 
amino-functional residues can 
also form these organic groups. 

Silicone oils are transparent, 
tasteless and odorless as well as 
physiologically safe liquids. 

Depending on the 
standardization, the viscosity 
values range from 0.65 to 1 000 
000 mm 2 /s. Silicone oils have 
excellent temperature 



resistance, ranging from -60°C to 
+300 °C. They are furthermore 
characterized by extremely low 
volatilities, excellent shearing 
stability, low surface tension, and 
optimum water repelling ability. 
We must also emphasize the 
remarkably good electrical 
properties for an extensive 
temperature range. 



Typical application 
examples 

Silicone oils are suitable for 
use as hydraulic oils, damping 
liquids, diffusion pump oils, 
temperature-resistant lubricants, 
dielectric agents, de-foaming 
agents, and release agents. 

Specific silicone oils are 
excellent impregnation means for 
textiles and leather. In minute 
amounts, they are also used as 
varnish admixtures. 

Further important areas of 
application are in the field of 
cosmetics, in the pharmaceutical 
field and in medicine. 



viscous coupling 
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Silicone release agents 

sticky substance 



use in the tire-manufacturing industry 



Chemical structure and 
properties 

The excellent releasing effect 
of silicones is based on their 
enormous spreading capability 
and the therewith connected easy 
film formation on the various 
substrates. The releasing behavior 
relative to most substances is 
caused by a respective alignment 
of the methyl groups on the 
surface. 

Depending on the desired 
release agent function and the 
processing conditions, specially 



modified silicone oils, silicone 
emulsions, silicone pastes and 
silicone rubber coatings are used. 

In addition, they are 
economical and can be handled 
easily, and without danger, they 
are chemically inert, and do not 
cause corrosion. 



Typical application 
examples 

The most important uses for 
silicone release agents are in the 
rubber and plastic processing. 

In the tire-manufacturing 
industry, they have proven 
themselves as tire inside release 
agents as well as external release 
agents. 

However, silicone release 
agents have also proven 
themselves in other areas of 
application. For example, 
specific silicone rubbers are used 
for coating baking sheets. 



mold for an injection-molding machine 



baking sheet coating with 
RTV-I silicone rubber 
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Silicone pastes 



filler materials silicone paste as sliding agent 



Chemical structure and 
properties 

Silicone pastes build on 
thermo-stable siloxanes. As 
critical second phase, they 
contain temperature-resistant, 
non-melting consistency 
generators on an inorganic base. 

The performance range of 
Wacker silicone pastes is broad 
and advantageous because of 
their extraordinary properties, 
wherein the consistency is for the 
most part independent of the 
temperature. Silicone pastes 
provide excellent electrical 



insulation, with a high breakdown 
resistance and dielectric constant, 
as well as a low loss factor. 

Owing to their resistance to 
oxidation, they are also long-term 
resistant to atmospheric 
influences. The radiation rating is 
at 10 6 Rad. In addition to their 
extremely good sliding capacity, 
they also convince with a high 
release effect relative to 
elastomers and plastics. 



Typical 

application examples 

Among the numerous 
applications, we must emphasize 
in particular the electrical 
insulating pastes for protecting 
insulators and ignition lines for 
motors and control devices. 

A special type is available as 
heat-conducting paste for 
electronics, which simultaneously 
also offers protection against 
impact, knock and moisture. 

Silicone pastes are also used in 
numerous applications as ideal 
sliding and assembly aids and 
have additionally proven 
themselves as temperature- 
resistant release agents. 



left picture: sealing agent against 

chemically aggressive media 

right picture: silicone paste used as electrical insulation 
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Silicone lubricants 



Chemical structure and 
properties 

The extraordinarily positive 
lubricant characteristics of 
silicones with unbranched 
composition are achieved by 
adding special thickening 
admixtures such as metallic soaps 
(e.g. lithium stearate). Their 
favorable characteristic profile is 
based on the special features of 
the silicone oxygen skeleton. 
Extreme resistance to cold and 
heat, ranging from -70 °C to +220 
°C, and the low temperature 
dependence of 

penetration determination 
(consistency measurement) 

acc. to DrN 51 804 and/or ISO 

2137 



the consistency open up 
numerous applications. Silicone 
lubricants have good dielectric 
properties and are odorless and 
tasteless. 



O-rings with lubricant 

Typical application 
examples 

Silicone lubricants are 
preferably used in all cases where 
traditional lubricants no longer 
van satisfactorily meet existing 
requirements. The classic areas of 
use include high-temperature/ 
low-temperature lubrication as 
well as long-term lubrication. 
They have also proven 
themselves as lubricants for 
plastic/metal pairings, as well as 
on sliding films/foils and in 
sliding bearings on bridges. 

With suitable standardizations, 
individual silicone lubricants can 
also be used for requisites in the 
sense of BGVV XV. silicones. 



lubrication of conveyor belts 
in the food sector 
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Silicone anti-foaming agents 



optimum foam production in soap powders 



Chemical structure and 
properties 

Silicone oils form the starting 
basis for silicone anti-foaming 
agents. To achieve an optimum 
anti-foaming effect, various 
additives are used as activators, 
wherein highly dispersed silicic 
acid is generally used for this. For 
the most part, the effect of 
Wacker silicone anti-foaming 
agents is not dependent on the 
foam-generating components. 
Their surface tension is very low 
and they spread extremely rapidly 
on the foaming medium. In 



silicone defoamer in biological sewage 
systems 

connection with the activator, the 
silicone oil then causes the 
decomposition of the foam 
lamellas. 



Typical application 
examples 

An extensive range of 
practical and economical 
production systems are available 
for the numerous and different 
problems to be solved in the 
chemical industry, the 
petrochemical industry, the paint 
and lacquer production, the 
washing powder production, the 
textile industry, as well as the 
waste water processing: 

- anti-foaming agents 

- anti-foaming agent concentrates 

- self-emulsifying anti-foaming 
agents 

- anti-foaming powder 

These are used either as direct 
additive for specific products or 
as additional aid for various 
production methods. 

Owing to their physiological 
neutrality, the special types can 
be used in the pharmaceutical and 
food industry. Specific anti- 
foaming agents correspond to 
BGVV XV. silicones and meet 
FDA regulations. 
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Silicone resins 



determination of gel time for silicone resin 



Chemical structure and 
properties 

Silicone resins are strongly 
branched polymer structures. 
They represent networks 
composed of irregularly arranged, 
mainly tri-functional structural 
units. Owing to their ability for 
combining with many organic 
polymers, it is possible to 
optimize numerous properties, 
e.g. curing behavior, flexibility, 
adhering characteristics, 
resistance to weathering and the 
like. 



The excellent heat resistance 
must be stressed. Silicone resins 
can resist high continuous 
temperatures ranging from 200 - 
250°C and for short periods even 
up to +600°C. Their dielectric 
behavior is also ideal. Excellent 
oxidation resistance and 
considerable mechanical 
characteristics turn them into 
particularly long-life and 
economical materials. 



heat-resistant paints 



modification oflacquers and 
varnishes for facade paints 



vacuum pressure impregnation of 
traction motors 



Typical application 
examples 

Silicone resins are offered as 
100% products, as solvent- 
containing and solvent-free 
systems, as emulsions, and in 
powder form. Owing to their 
outstanding temperature 
resistance, they are first-class 
binding agents for heat-resistant 
paints. Silicone resins with 
reactive groups are used to 
modify alkyd, epoxide, and acryl 
lacquers and varnishes. Lacquers 
improved in this way offer better 
values with respect to weathering 
resistance and elasticity (among 
other things also for the coil- 
coating method). In the plastics 
industry, they are used as heat- 
resistant molding materials and 
releasing layers. 

The electro industry also 
makes use of the high heat- 
resistance and the excellent 
characteristic profile of silicone 
resins, e.g. in the form of binding 
agents for glass-reinforced 
laminates and adhesive for 
incandescent light sockets or as 
impregnating lacquers for electro 
windings. 

Silicone resins are furthermore 
used as water-repelling agents for 
the building protection and as 
binding agents in silicone resin 
facade paints. 
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Silicone protection agents for buildings 



Chemical structure and 
properties 

Silicone building protection 
agents belong to the product class 
of silicone resins and contain 
cross-linkable groups. Their 
chemical structure enables them 
to enter a bond with the substrate 
as well as to generate water- 
repellent characteristics, without 
reducing the ability of the 
substrate to breathe. 

Silicone building protection 
agents are used to protect vertical 
surfaces, e.g. facades, or strongly 
inclined surfaces such as roofs 
against the absorption of water. 
The building materials treated 
with silicone absorb only very 
little water during rain and can 
release these low amounts of 
water easily during dry periods. 
The building material thus 
remains dry and moisture damage 
can be avoided. 

Owing to their molecular 
structure, silicones wet the 
building material surface and its 
capillary and pore walls. Their 
organic groups (R-) form a type 
of water-repellent "molecule 
brush." The repelling of the 
water furthermore not achieved 



building material 



by pore closure, but by 
eliminating the ability to have 
moisture on the building 
materials. Since pores and 
capillaries remain open, the 
water- vapor permeability of the 
building material is furthermore 
not reduced. 



making a fair faced brick water 
repellent 

Silicone building material 
agents are offered in the form of 
silanes, siloxanes, and silicone 
resins, either dissolved in 
solvents or in a solvent-free, 
watery form. 



Reconstruction of 
the Kaiser-Wilhelm 
Memorial Church in 
Berlin with silicone 
building material 
protective agents 
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Portal in Madrid with silicone-impregnated tiles 



Newly reconstructed Stachusrondell in Munich, painted with 
silicone resin paint 



Typical application 
examples 

Silicone protective agents for 
buildings are used for 
impregnating tiles, porous 
concrete elements, calcareous 
sandstone, gypsum elements, and 
gypsum plaster board at the 
factory, as well as for the 
precautionary protection and for 
the restoration of concrete and 
reinforced concrete. 

As foundation material for 
borehole injections, they are used 
successfully for fighting wall 
moisture that rises through 
capillaries. 

Powdery silicone building 
protective agents have proven 
themselves as quality-enhancing 
additives for cement and 
calcareous building material 
mixtures. 



Adding emulsified silicone 
building protective agents will 
increase the performance level of 
organic silicate paints, lime paints 
and lime-cement whitewash 



microorganisms [moisture as cause for 
damage to facade and 
visible walls] 

[moisture ester] 

joint 

mechanical erosion 

glass forming 
micro fissures 



salt fission 

effervescences salification 
moisture spot 

frost and road salt 
damages 



and/or will make possible the use 
of silicone resin facade paints and 
whitewashes. Siloxanes with 
longer alkyl groups serve as basis 
for special primers and special 
impregnations with high alkali 
stability. 

[reduction of moisture damage on 
visible walls through hydrophobing 
impregnation] 

[building material] 



factory silicone impregnated roof tile 
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Silicone paper coating agents 



addition cross-linking 

Chemical structure and 
properties 

Owing to the excellent release 
effect, silicone products are 
nowadays used exclusively for 
producing high-quality release 
papers. With the 



product class DEHESIVE®, solvent- 
containing and solvent-free systems 
are available which were developed 
specifically for the production of 
silicone adhesive papers and silicone 
adhesive films. From a chemical 
point of view, these are dimethyl 
siloxanes with cross-linkable 
hydroxyl groups or vinyl groups at 
the chain ends. 

The cross-linking to form 
elastomer occurs through 
condensation or addition reaction 
with silicic acid esters and/or 
hydrogen-containing polysiloxanes. 



paper movement and release capability 

Typical application 
examples 

The main application is in the 
area of producing releasing 
papers or paper runners. 
DEHESIVE® products are 
physiologically safe and meet the 
requirements of German Food Laws. 
Silicone-coated adhesive papers and 
baking forms can therefore also be 
used around food. 



self-adhering mirror tiles 



adhesive tapes coated on both sides have many uses 
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covering of self-adhesive labels 



Silicone textile finishing agents 



elastically bouncing silicone-treated "inside life" of a coat 



Chemical structure and 
properties 

The characteristic picture of 
the impregnation is essentially 
determined by the modification of 
the silicone skeleton. Silicone 
materials can considerably 
improve the quality and handling 
ability of textiles. 



Typical application 
examples 

In their function as 
hydrophobic agents, silicones 
achieve maximum water- 
repelling qualities in textiles. 
Silicone-impregnated goods offer 
excellent washing and cleaning 
fastness. Special silicone 



modifications provide the 
different natural and chemical 
fiber type smoothness, gloss, soft 
handling, fullness, elasticity, and 
good sewing ability. When 
finishing sewing yarn, silicone- 
based sliding means for the 
sewing yarns have proven 
themselves. They improve the 
sliding characteristics, increase 
the heat-resistance, increase the 
brilliance of the sewing thread 
and optimize the sewability by 
reducing the number of thread 
breaks. 



Textiles impregnated and 
finished with silicone 



silicone-based sewing thread sliding 
agent for increasing the sliding 
characteristics and the heat-resistance 



DC2DOCS1 # 888145 



21 



Silicone rubber 

Silicone rubber materials consist of 
long-chained polysiloxanes as well 
as various filler materials, e.g. 
highly dispersed silicic acid, chalk, 
quartz, mica, kaolin. As a result of 
vulcanization, meaning cross- 
linking of the chains, they can be 
converted to elastic silicone rubber. 
Depending on the type of 
vulcanization (cross-linking agent; 
temperature) and the viscosity of 
the basic polymer, a differentiation 
is made between various rubber 
grades as well as the hot- 
vulcanization and the cold- 
vulcanization. 

peroxidic cross-linking of HTV silicone rubber 

Hot-vulcanizing silicone 
rubber (HTV) 

Chemical structure and 
properties 

ELASTOSIL® R HTV 
silicone rubber materials are 
vulcanized at a higher 
temperature, wherein organic 
peroxides function as cross- 
linking agents. The required 
mechanical stability of the 
vulcanized products is achieved 
with reinforcing fillers, wherein 
primarily pyrogenic silicic acids 
with BET surfaces > 100 m 2 /g, 
such as the WACKER HDK® 
types are suitable for this. In 



silicone rubber coated rollers, e.g. used in copiers a large range of color forming 



addition, precipitated out silicic 
acids, inactive fillers (quartz, 
diatomic earth) or special types of 
soot can also be mixed in. A 
broad range of outstanding 
characteristics opens up 
numerous areas of use for 
ELASTOSIL® R. In particular, 
these characteristics include the 
usability over a broad 
temperature range (from -50 °C 
to +200 °C), physically and 
physiologically safe behavior as 
well as excellent anti-aging 



characteristics, even under 
extreme conditions. Special 
standardizations even permit the 
use at temperatures as low as -90 
°C to as high as +300 °C. 
Excellent electrical 
characteristics, such as the 
resistance to many chemicals, 
non-problematic economic 
processing, and a wide range of 
color forming options must also 
be emphasized. 
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plug-in connections 



electrically conductive contact mats 



Liquid silicone rubber 



Chemical structure and 
properties 

Liquid silicone rubber 
materials such as 
ELASTOSIL®LR belong to the 
group of hot- vulcanizing rubbers. 
Their consistency and cross- 
linking principle turn them into 
materials with extraordinary 
processing advantages. The low 
viscosity as compared to solid 
silicone rubber materials and 
other elastomers is characteristic 
for liquid silicone rubber 
materials. Liquid silicone rubber 
materials are viscous two- 
component mixtures having a 
paste-like consistency, which are 
delivered ready for processing. 
The vulcanization occurs by 
addition cross-linking. 

The component A contains a 
platinum catalyst, the component 
B a hydrogen-functional 
polysiloxane as cross-linking 
agent. In contrast to the peroxide 
cross-linking, no cross-linking 
cleavage products are released are 
released during the cross-linking 
to ELASTOSILOLR liquid 
silicone rubber. 



Typical application 
examples 

The successful use of hot- 
vulcanized silicone rubber is 
invading every area of industry 
and new applications are added 
daily. 

They are used in the 
automobile industry, in the field 
of electro-technology, in the food 
industry, and the humane area, in 
mechanical and systems 
engineering, as well as in the 
construction industry. 



You can find an overview of the 
numerous application options on 
pages 28/29. 



pressure-resistant and lime repellent 



elastic, safe and 
kind to the body 



Impact-resistant, gas-impermeable and 
temperature resistant 
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condensation cross-linking 



Cold-vulcanizing 2- 
component silicone rubber 
materials (RTV-2) 

Chemical structure and 
properties 

RTV-2 silicone rubber 
materials are two-component 
materials that can be poured on, 
brushed on, or kneaded and 
which vulcanize into highly 
elastic silicone rubber following 
the admixture of hardening 
agents. The cross-linking occurs 
at room temperature ("RTV" = 
room temperature vulcanizing). 
There are two types of 
vulcanization: the condensation 
and the addition vulcanization or 
cross-linking. With the 
condensation vulcanization, an 
organic tin catalyst is used and 
alcohol is produced as a 
byproduct. The addition 
vulcanization uses a platinum 
catalyst without forming cleavage 
products. 

Most of the products obtained 
by vulcanization from 
ELASTOSIL®RT and 
ELASTOSIDDM RTV-2 silicone 
rubber maintain their full 
elasticity up to +200 °C. Several 
of the products can even be 
subjected to temperatures of up to 
+300 °C for a short time. At 



reproductions with ELASTOSIL®M true 
to the original 



low temperatures, the flexibility 
is maintained up to -50 °C and 
with special silicone rubber types 
even up to -100 °C. In general, 
the heat-conducting ability makes 
it possible to insulate electrical 
operating means without heat 
build-up. The electrical 
characteristics are especially 
useful, in particular the insulating 
resistance, the breakdown 
strength and the dielectric 
resistance and the dielectric loss 
factor. RTV-2 silicone rubber 
materials deliver ten times the 
value of natural rubber with 
respect to gas permeability at 
room temperature. Even 
following years of being exposed 
to the elements, the weathering- 
resistant and anti-aging material 
does not experience noticeable 
changes in its characteristics. The 
distinctive releasing effect of the 
vulcanized surfaces relative to 
organic and inorganic materials is 
also advantageous for many 
applications. 



Typical application 
examples 

Owing to the extensive 
product range for the various 
RTV-2 silicone rubber materials, 
vulcanized materials with 
extremely varied and highly 
specialized characteristics can be 
produced. This leads to the 
numerous successful problem 
solutions in different branches of 
the industry, for example for 
producing molds, electronic 
components, machine and 
industrial systems, and for objects 
in the field of medicine. A 
detailed listing can be found on 
pages 28/29. 



POWERSIL® silicone rubber for 
insulators 

used in the field of mean and high voltage 
technology 
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reaction of polydimethyloxane with cross-linking agents to form 
RTV-l silicone rubber with a high storage life 



cylinder head gasket (application of ELASTOSIL® 
RTV-l silicone rubber using screen printing) 



Cold-vulcanized 1- 
component silicone rubber 
materials (RTV-l) 

Chemical structure and 
properties 

RTV-l silicone rubber 
materials are one-component, 
ready to use RTV systems, 
composed of polydimethyl- 
siloxane, cross-linking agents, 
fillers, and auxiliary agents. 
Following the application, the 
cross-linking occurs as a result of 
the moisture in the air and the 
release of cleavage products. It 
starts at the surface of the applied 
silicone rubber, forms a skin, and 
gradually propagates toward the 
inside of the material. Depending 
on the type of cross-linking agent, 
small amounts of an amine, an 
acetic acid, or a neutral 
compound, e.g. alcohol, are 
released during the vulcanization. 

Air-hardening silicone rubber 
materials solve numerous sealing 
and adhesive and coating 
problems because of their ideal 
properties. The outstanding anti- 
aging and anti-weathering 
characteristics are the result of 
special chemical properties. 



heat dissipation for 
ignition control devices 

By adding special admixtures, 
ELASTOSIL(DRTV-l silicone 
rubber materials can even 
withstand very high and very low 
temperatures. 



Versatile seals and glue connections, e.g. 
stainless steel on a base of aluminum 



Typical application 
examples 

ELASTOSIL®RTV-l silicone 
rubber materials can be used for 
nearly all seals and gaskets, 
gluing of parts and coatings. 
Correspondingly extensive and 
varied are the uses of these 
materials in the different branches 
of industry, e.g. in the automobile 
industry, construction industry, 
electro- and electronic industry, 
as well as the textile industry. 



cartridge application 
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Silicates 



Chemical structure and 
properties 

Silicates are not silicones 
because they are derived from 
oligosilicic acids. They differ in 
their content of residual alcohol 
groups. The further cross-linking 
occurs by adding catalysts, e.g. 
sulfuric acid. The silicates thus 
include all salts and esters of the 
silicic acid. They can be diluted 



with water. Organic silicates such 
as the ester of the mono- and the 
di- silicic acid can only be 
produced synthetically. The 
inorganic silicates form an 
important group, with the 
exception of the alkali silicates 
(water glass), of naturally 
occurring silicone-oxygen- 
compounds (silicate minerals) 



precis ion -cast part 

Typical application 

Examples 

Casting 

Silicic-acid ester hydrolyzates 
are used as binding agents for 
filler materials such as zirconium 
silicate, quartz, fused silica, 
aluminum silicate or aluminum 
oxide in order to produce fire- 
resistant molds and cores for the 
precision casting process. 

Fire-resistant layers of the 
above-mentioned components are 
deposited one above the other on 
wax models during a lost wax 
process. Following the melting of 
the wax and the firing process, 
the mold is ready for the metal 
casting. 



ethyl silicates as binding agents for the 
precision casting 
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corrosion protection - coats of paint (Reiherstiegbriicke in Hamburg) 



Figure at the Munich city hall 



Solidifying of stone 

In restoration operations, stone 
solidifying agents are used to 
reinforce brittle, weathered 
natural stone that is depleted of 
binding agent. These are based on 
silicic acid esters. Following the 
application to the building 
material, they release silicic acid 
as new binding agent due to a 
reaction with the moisture in the 
air. To avoid incrustation and 
shell formation, the stone 
solidifying agents are optimized 
to have an especially high 
penetration capacity. As a result 
of the treatment with stone 
solidifying agent, the original 
stone hardness is restored in the 
weathered zone. 



Lacquer and paint industry 

Silicic acid esters, especially 
ethyl silicates, have proven 
themselves as binding agents for 
zinc -rich coatings. Even under 
extreme conditions, they harden 
quickly into coatings that are 
resistant to chemicals, have good 
adherence and can be painted 
over without problem. WACKER 
also offers innovative single- 
component systems, which 
harden under the influence of the 
moisture in the air. Areas of 
application include, for example, 
the shipbuilding, drilling islands 
[platforms], industrial plants, 
containers, and pipelines. 



Restoration of buildings protected as 
historical monuments 
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Wacker Silicones - 

The basis for unlimited use 



WACKER silicones nowadays 
provide a universal range of 
materials with practically 
unlimited application options. We 
make available more than 2000 
different silicone products in the 
form of oils, resins, and 
elastomers for the numerous 
branches of industry. The 
following, alphabetically 
arranged overview shows the 
most important applications of 
WACKER silicones. 



Automobile industry 

FIPG (formed-in-place gasket) 

Cylinder head gaskets 

Radiators 

Viscous couplings 

Headlights 

Air filters 

Vibration dampers 

Airbags 

Building industry 

Colorless hydrophobic 
applications to facades and 
concrete backgrounds 
Impregnation of traffic surfaces 
(bridges and parking decks) 
Binding agents for silicone resin 
facade paints 

Preservation of natural stone 
(to solidify and make water- 
repellent) 
Joint sealers 
Structural glazing 
Sealing profiles 
Joint tapes 

Chemical industry 

Agricultural chemistry 
Food industry 
Crude oil industry 
Washing and cleaning agents 
Automobile and furniture 
polishes 
Tire industry 
Waste water 



Electronics 

Motor vehicle electronic 
components 

Entertainment electronics 
Semiconductor electronics 
Photovoltaic items 

F (P) paint and lacquer 
industry 

High heat-resistant paints and 

coatings 

Coatings 

Anti-corrosion agents 
Coil coating 
Silicone alkydes 
Lacquer additives 
Printing colors 



F orm and mould production 

Production of molds 
Tampon printing 

G (R)ubber and synthetic 
rubber industry 

Tire separating agents 
Plastic additives 
Molding articles 
Extrusion articles 
Injection-molding articles 
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Household equipment 
technology 

Tubular heaters 

Irons 

Stoves 

Glass carafes 

Insulation technology 

Glass/glass-reinforced laminate 

Mica impregnation 

Motors and generators 

Electromagnets 

Transformers 

Lighting technology 

IC(C)able industry 

Insulation and coatings for cables 

and wires 

Coatings 

Impregnations 

Polyethylene cross-linking 

IC(C)osmetics 

Hair care 
Skin care 
Deodorants 
Decorative cosmetics 
Oral hygiene 



IVFachine construction 

Construction of machines and 
systems 

Construction of measuring 
devices and other equipment 
Filter and clean room technology 

Metal industry 

Precision casting 
Coatings for baking sheets 
Slag 

Welding additives 



IVlean- and high-voltage 
technology 

Compound insulators 
Insulator coating 
Cable sets [harnesses] 



N. 



on automotive 

Aviation 

Space exploration 

Shipbuilding 

Railroads 



Pharmaceutical industry and 
medicine 

Organic synthesis 
Pharmaceutical products 
Anti-flatulence and antacid 
preparations 
Prosthetics 

Tubing for transfusions, 
infusions, and dialysis 
Bellows for artificial respiration 
Preparations for making dental 
impressions 



Paper-manufacturing 
industry 

Releasing papers 
Paper runners 
Films and foils 



Re 



reprographics 

Fuser oil 

Rollers/belts 

Toners 

Textile and leather industry 

Plasticizers and elastomers 
Water-repelling agents 
Fine coating 
De-foaming 
Fiber-filler finishing 
Fiber preparation 
Sewing thread sliding agent 
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Wacker-Chemie 



The company Wacker-Chemie is 
a global industrial enterprise with 
headquarters in Munich 

With the aid of its four 
business branches - 
semiconductors, polymers, 
silicones and working materials - 
the company Wacker-Chemie 
produces and markets worldwide 
extremely pure silicone for 
semiconductor components, vinyl 
acetate polymers, fundamental 
substances, catalysts and special 
chemicals, silicones, silanes, 
silicic acids and heat- insulation 
materials, silicone carbide, 
engineering ceramics, drilling 
compounds and surface finishing 
agents. Its 17 000 employees 
achieve a yearly turnover of 3.0 
billion EURO. Approximately 
one third thereof is due to 
silicones, a material that offers an 
extremely broad range of uses 
because of its great flexibility and 
which has ensured that for more 
than 50 years, the Wacker- 
Chemie has occupied a leading 
position in the market. 

This success is based on our 
high and constant quality 
requirements, which extends to 
all areas of consideration and 
acting for the company. 

For us, quality starts with an 
extremely high research level, 



and extends to the perfection of 
production sequences, products, 
and testing methods and on to our 
responsible engagement 
concerning the environment, 
which is certified by the ISO 
Standard 14001. 

We have created a global 
network with our branches in 
nearly one hundred countries on 
all continents of the earth, 
including the production 
locations in Germany, the United 
States, Brazil, Japan, Singapore, 
India, France, Italy, Spain, and 
the Netherlands, which enables us 
to react extremely quickly and 
flexibly to the demands of the 



Market place and thus 
individually meet our clients' 
requests. Products are thus 
created, which are as much in 
demand as the client-oriented 
services for our application 
technology. 

Finally, closeness to our 
clients is also a central quality 
aspect of our work, wherein the 
geographical explanation is only 
secondary. Above all, this is 
intended to refer to the long-term 
and close relationships that are 
typical for the cooperation 
between Wacker-Chemie and its 
partners. 
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Sales Offices and Marketing Companies (addresses) 
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Wacker Silicone 



Silicone 




Vertindungen und Eigenschaften 
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Basis der Silicone: 
das Element Sllicium 



Die Herkunft des Begriffs 
Siiicium 

Siliconchemie basiert auf dem 
Element Siiicium. Aus seiner 
atomaren Struktur resultleren die 
besonderen Eigenschaften der 
Silicone. Der Name .Siiicium" 
kommt aus dem Lateinischen 
(siiex, ~ icis), und bedeutet soviel 
wle Kie8ei(stein), 

Ein Viertel der gesamten 
Erdkruste besteht aus 
Siiicium 

In der Natur kommt Sllicium 
ausnahmstos in Form von VerWn- 
dungen vor, hauptsachlich als 
Slliciumdloxid und in Form von 
Silicaten. in der fasten Erdkruste 
1st Siiicium mit 25,8 Gewichtspro- 
zent das zweithaufigste Element 
und der wfchtigste Baustein an- 
organischer Materialise Audi im 
Mondgestein und in Meteortten 
- hat man SHIclum nachgewiesen. 



Die Qeschichte des 
Siliciums 

Schon In Sltester geschtchtllcher 
Zelt wurdan siflciumhaltige Bau- 
und Werkstoffe wie Sand, Ton 
und keramlsche Materiallen ver- 
wendet Da Sllicum nicht In ele- 
mentarer Form vorzufinden 1st, 
wurde es auch erst relativ sp£t 
gewonnen. 

Durch Umsetzen von SNicium- 
tetraflDorid mlt Kallum isoiierte 
J J. von Berzellus 1823 erstmals 
Sllicium. Im Jahr 1 854 gewann 
H.6. Saint-Claire Devflle durch das 
Verfahren der SchmetzfluBetektro- 
fyse reines Siilclum. 

1904 gelang es dann F.S. 
Kipping, die ersten Organochlor- 
sllane herzustellen und elne 
Chemie v6iiig neuer Produkte 
zu erechlieBen. 

Durch die Direktsynthese der 
Professoren MOIIer und Rochow 
- wurden in den Jahren 1940/41 die 



Polyslioxane (Silicone) der wirt- 
schaftilchen Nutzung zug&ngtlch 
gemacht Ate die wlrtschaftllchen 
Voraussetzungen nach dem Kiieg 
eine Wlederaufnahme chemischer 
Produktion eriaubten, erkannte 
die Wacker-Chemle als erstes 
europflJsches Unternehmen die 
Bedeutung der Silicone. 
Ausgehend von den grundlegen- 
den Arbeften von Dr. Siegfried 
Ntaeche beschfoB Wacker 1947, 
die Forschung auf diesem Gebiet 
aufzunehmen. 



Eigene Verfahren fOhrten 
schlieBlich zu einer wirtschaft- 
lichen Synthese. Sie wurden zu 
elnem ersten, besonderen Erfolg 
von Dr. Siegfried NKzsche 
(DBP 899 352). Damft waren die 
Voraussetzungen fOr elne stetige 
Errtwicklung der Wacker Slltcon- 
produktion geschaffen. 

Wacker war tiamft das erste 
Chemle-Untemehmen Europas, 
das den Start der Silldum- und 
SBiconchemie einlettete. 




Vom elementaren Baustein der Natur 
zum chemischen Baustein 

SystemObersicht der Silane und Silicone 



Silane 

Da bei der Sificon-Herstellung 
Silane die Ausgangsprodukte 
Widen, werden Ihre wichtigsten 
Eigenschaften kurz erlfiutert 
Silane entstehen In der Direktsyn- 
these aus Siliclum und Methyl- 
chlorid (MQIler-Rochow-Syntbese). 
Sle Bind farblose, WasserfdaiB und 
Ietcht bewegliche FIGssigkelten, 
die in organlschen Ldsemitteln - in 
BnzelffiJIen auch in wasserfrelem 
Alkohol - I6slich sind. Ihre nieder- 
moiekulare Struktur bewlrkt ihre 
hohe FiGchtigkelt 



Silicone 

UngewShnliche Eigenschaften 

Silicone, In der Chemle Poly- 
organoslloxane genannt, ahneln In 
Ihrer Struktur organlsch modtftzier- 
tem Quarz. Sle bestehen aus 
elnem QerQst, das abwechselnd 
aus Sllicium und aus Sauerstoff 
— aufgebaot 1st 

Dieses QerQst kann durch 
organiscbe, kohlenstoffhaltige 
Gruppen verschiedenartlg abge- 
wandelt werden. Auf diese Welse 
kommt man vom Kleselsfiure- 
QerQst schrfttwetee zu harzartlgen 
bis flOssigen Polymeren. 

Die AbbBdung auf der Tftet- 
selte zelgt die typbche Struktur 
eines linearen Silicon-Polymers 



in gekn&uelter Form. Urn die 
SIliclum-Sauerstoff-Kette sind 
die Methylgruppen frel drehbar. 

Halb MetalJ, halb Kunstetoff 

Silicone stellen elne besondere 
Gruppe innerhalb der Kunststoffe 
dar. Der Begrtff „ Kunststoffe" 
wlrd normaterweise im Slnne von 
„organlsches Material" gebraucht 
Silicone sind dagegen n halborga- 
nlsche MatertaHen". Bne groBe 
Ahnllchkelt des Sniclumatoms mlt 
dem KoWenstoffatom und die 
Eigenschaft des Slllclums als 
HaJbmetall schaffen dlese Vor- 
aussetzung. 




ChomlBche Struktur stmt SDans 



Chsmtscrts Struktur shits Nnsaron 8iN coo-Poly more 



Bemerkenswert stabil 

SlltelunvSauerstoff-Bindungen slnd bemerkenswert 
stabil. Sie bleten deshalb ausgezeichneten Widerstand 
gegen extrem nledrige und hohe Temperaturen, gegen 
UV- und IR-Strahlung sowie gegen zahlreiche andere 



ElnflQsse. Das hohe Spreltungsvermogen, eine Folge 
der nfedrlgan OberflSchenspannung, prfidestlnlert 
betspielswQise die SIHconote als hervorragende Hydro 
phobierungsmfttel. 



Die chemische Struktur 
erlaubt enorme Vietfalt 

Aufgrund Ihrer chemlschen Struk- 
tur lessen sich Silicone in zahl- 
relchen Varianten herstellen. In 
Ihrer Summerrforrnef ahnetn sm der 
allgemelnen Forme! der Ketone. 
Deshalb wurde fQr die ganze Ver- 
blndungsgruppe in Analogic zu 
den Ketonen die Mtechbezelch- 
nung ..Silicone" aus „Siiico" und 
„Ketone" gepifigt. 

Ketone sind monomers, f)Qs- 
sige Oder krtstalllne Stoffe. Beide 
Gruppen haben Jedoch keine gr&- 
Beren gemeinsamen Bgenschaf- 
ten. Silicone sind polymers, ]e 
nach ihrem spezieHen Aufbau 
ttilge, harz- oddr kautschukartige 
Substanzen. Sie warden im aJIge- 
melnen aus den monomeren Aus- 
gangsstoffen der MOIIer-Rochow- 
Synthese dunch Kondensatlon 
gewonnen. 



Je nach Ausgangsstoff erhflft man 
Produkte mlt unterschtedllchen 
Egenschaften: wShrend mono- 
tunktioneile Sllane zu ntedarmole- 
kularen Slloxanen reagleren, 
fOhren difunktloneile Sllane zu 
h&hermoiekularen Verbindungen. 
Diese besttzen bet kletner Mole- 
kOlgrftBe meist die Form von 
Ringen, be) boher GJtedarzahJ die 
Form langer linearer Ketten. Bel 
der Kondensatlon trifunktloneller 
Sllane Widen sich tnfolge der drel 
funktionellen Gruppen rftumlich 
vemetzte Silicone. 



Herstellung 

In den Jahren 1940/41 gekng 
es unabhfinglg vonelnander den 
Professoren Mailer und Rochow, 
SllicJum mft dem Gas Methyl- 
chlorid (CH3CI) zu flOssigen 
Methyichlorsllanen umzusetzen. 
Damlt waren die Ausgangsstoffe 
zur Heratellung der Silicone ge- 
schaffen. In komplexen chemi- 
schen Verfahren stellt die 
Wacker-Chemie daraus die, 
Harze oder Elastomere her. 

Aus diesen drel Qrund- 
produkten ietten sich wettere 
Slllconprodukte wie Fette, 
Trannmlttel, Antischaummlttel, 
Lackzusatze, Papierbeschicfv 
tungsmlttel, Hydrophobierungs- 
mittei fQr Bauten, Textil oder 
Leder, helB- und kaltvulkanisle- 
render Kautschuk ab. 



Drei Grundstoffe auf Siliconbasis 
liefern uber 2 000 hochwertige Produkte 




Die Vlskositat von Sflicondien blefot 
Qber einen wetten Temperaturbereich 
nahezu konstarrt 



die 

Slliconttle slnd lineare Polymer©, 
deren Kettenlfingen von 2 Si- 
Atomen bis welt Qber 1 000 S(- 
Atome reichen k6nnen. Zwlschen 
den Slllclum-Atomen beflndet 
slch Jewells eine SauerstoffbrOcke. 
Im Vergleich zu Minarattfen tet 
die Viskosltats-Temperatur-Ab- 
hSnglgkeft der Sfliconflle deutllch 
niedrlger. 



Slliconkautschuke mtt charakteristi- 
schen Elastiztta'ts-, Ddmpfungs- und 
Festlgkettselgenschaften 




Kautschuke 

Chemfsche Basis der Sllicon- 
kautschuke slnd lineare SMconflle 
mit Hydroxy!-, Vinyl- und anderen 
reaktiven Qruppen. Dlese Poly- 
mere lassen slch auf verschiedene 
Weise vemetzen, wobei mehr oder 
wenfger weltmasdilge Strukturen 
mit ausgeprflgtem elastischen 
Verhaften entstehen. 



Gemeinsames Kennzeichen aller 
Siliconharze 1st Ihr drefdimensionaler 
Aufbau 




Harze 

Die Produktklasse der Sillconharze 
erstreckt slch von relativ nleder- 
molekularen Zwlschenprodukten 
(Intermediates) bis hln zu hoch- 
molekularen, stark vernetzten Harz- 
kSrpern unterschiedllchster Struk- 
tur. Ihr gemeinsames Kennzefchen 
1st der hochvernetzte Aufbau. 



Charakteristtech 1st auch Ihr hohes 
Spreitungavermfigen, mit der die 
Ausbfldung besonderer Eigen- 
schaften, beisptelsweise Hydro- 
phobia oder Antischaumwlrkung, 
einhergeht 



Eine wichtige Bgenschaft von 
SiliconGlen 1st ihr inertes Verhalten 
geganOber anderen Substraten. 
Durch dJe GnfOhrung von organl- 
schen Resten, wie Amino- oder 
Gfykolresten, kann ein abgestuftes 
Polarttfitsverhalten von Silicondi 
hergestellt warden, das zu deutlich 
modlftderten Eigenschaften fQhrt 
Oiese Methode erlaubt es f speziei- 
le Letetungsmerkmale chemisch 
vorzuprogrammJeren. 




Durch den Zusatz aktiver FGUstoffe, 
insbesondere hochdtsperser Kie- 
setefture, wlrd Sllicongumm) mtt 
seinen charakteristtechen Basttd- 
tfits-, Dflmpfungsr und Festigkefts- 
eigenschaften erzeugt 



Reaktive SNiconharze beispiels- 
weise bieten vfelfSItige MGglich- 
keften zur Herstellung von Co- 
polymerisaten mft organJschen 
Harzen wie z.B. Polyesterharzen. 

Die Vernetzung verl&uft im ail- 
gemeinen bel hdheren Temperatu- 
ren innerhalb elner Ifingeren Zeit- 
spanne, wobei vorflbergehend eine 
thermoplastlsche Phase durch- 



SHiconharze und ihre nieder- 
molBkuJaren Precursoren Widen 
weitarhin die Qrundlage der 
SiflcorwBautenschutzmittel, z.B. 
als Bindemlttel in Slliconharz- 
Fassadenfarben, 




Siliconole 





SKconW ate Hotztwdfltafctott 



Chemische Struktur 
und Eigenschaften 

S!licon5le slnd aus Ketten auf- 
gebaut, die abwechselnd aus 
Sflldum- und Sauerstoff-Atomen 
bsstehen. Organlsche Reste R, 
vorwiegend Methylgruppen, 
sdttlgen die freten Valenzen des 
Slliciums ab. In speziellen F&lien 
kdnnen auch Phenyl, Vinyl- oder 
aminofunktionerte Reste dies© 
organischen Gruppen bllden. 

Sliicondle slnd trartsparerrte, 
geschmacks- und geruchslose 
sowie physlologisch unbedenk- 
llche RQsslgkeften. 

Die Vlskositaten llegen je 
nach Elnstellung zwischen 0,65 
und 1 000 000 mmVs. Sliicondle 
welsen von -60 °C bis +300 "C 



eine ausgezelchnete Temperatur- 
bestandlgkert auf. Welter zeichnen 
sie steh durch extra m geringe 
ROchtigkeften, hervorragende 
Scherstabflttftt, geringe Ober- 
flflchenspannung und optlmaie 
Wasserabweisung aus. Hervor- 
zuheben slnd.noch die bemer- 
kenswert gut en elektrischen 
Qgenschaften in einem wetten 
Temperaturbereich. 




Typlsche 

Anwendungsbeispiele 

Sillcontiie eignen slch ale Hydrau- 
llkflle, DampfungsflOssigkelten, 
Dfffusionspumpendle, tempera- 
turbestfindige Schmiermrttel, 
Dtelektrlka, Entschaumer und 
Trennrnltte!, 

Spezielle Sliicondle slnd her- 
vorragende Impr&gniermittel fOr . 
TextDlen und Lederv rn klelnsten 
Mengen werden sie als Lack- 
zusatz verwendet. 

Weftere bedeutende Bnsatz- 
geblete sind die Kosmetik, die 
Pharmazle und die Medlzln. 



Vlsko-Kupplung 



Silicon-Trennmittel 



klebrige Substanz 



Chemische Struktur 
und Eigenschatten 

Die ausgazeichnete Trennwirkung 
der Silicone baslert auf ihrem enor- 
men Spreltungsvermbgen und der 
damtt verbundenen lefchten Fllnv 
bikJung auf den unterechledlich- 
sten Substraten. Das trennende 
Vertratten zu den meisten Substan- 
zen wind durch entspnectiende 
Ausrichtung der Methytgruppen 
auf der Oberflfiche bewirkt. 

Je nach erwOnscftter Trenn- 
mfttetfunktlon und Verarbettungs- 
bedingungen kommen spezJell 
modfflzierte Sfliconflle, -emul- 



slonen, -pasten und Silicon- 
kautschuk-Beschlchtungen zum 
Einsatz. 

DarOber hlnaus sind sie wirt- 
schaftlich, leicht und gefahrios zu 
handhaben, chemtech Inert und 
mfen kelne Korrosion hervon 





Form «lrw SprttzgtoBmaachliw Baokbtochbesohlohturtg mlt 

RTV-1 SHioonkautechuk 




Brmtt in (tor RstfvnindLtttrfo 



Typische 

Anwendungsbelspiele 

Bedeutender Anwendungsschwer- 
punkt der Silicon-Trennmittel 1st 
die Kautschuk- und Kunststoff- 
verarbeltung. 

in der Reffenlndustrte haben 
8ie slch ais Retfenfnnentrenn- 
mlttel sowie aJs AuBentrennmftte! 
bewfihrt 

Auch Iri anderen Anwendungs- 
berelchen haben sich Silicon- 
Trennmfttel erfolgrelch behauptet 
So werden belspielsweiae spezteJte 
Sliiconkautschuke fQr die Back- 
blechbeschlchtung elngesetzt. 




Siliconpasten 




Chemische Struktur 
und Bgenschaften 

Siliconpasten bauen auf den 
thermostablten Slloxanen auf. Ate 
wesentliche zwette Phase enthal- 
ten sie temperaturstabile, nicht- 
schmelzende Konslstenzgeber 
auf anorganlscher Basis. 

Wacker Siliconpasten haben 
aufgrund ihrer auBergew&hnlichen 
Egenschaften etn sehr breJtes und 
vortellhaftes Leistungsspektnm 
Ihre Konsistenz 1st wettgehend 
temperaturunabhflngig. Silicon- 
pasten bieten ausgezeichnete 
eiektrische Isolation, hohe Durch- 



schlagsfestigkett und Dlelektrtzf- 
tatskonstante sowie einen gerin- 
gen Verlustf aktor. 

Aufgrund Ihrer Oxidationsbe- 
stancflgkeit sind sie auch tangzeK- 
resistant gegen atmosph&ische 
QnffOsse. Die Strahlungsbelast- 
barkett iiegt bei 10 s Bad. Neben 
ihrem sehr guten Gleitverm&gen 
Qberzeugt auch die hohe Trenn- 
wirkung gegenUber Bastomeren 
und Kunststoffen. 




TVpische 

Anwendungsbeispiele 

Unter den zahireJchen Anwen- 
dungen sind besonders die 
Elektrolsoiierpasten zum Schutz 
von Isoiatoren sowie von ZOnd- 
leltungen fQr Motoren und Regel- 
einrichtungen hervorzuheben. 

Eine spezieile Type steht ais 
Wfirmelertpaste fQr die Elektronik 
zur VerfQgung, di* gletahzeltig 
Schutz gegen StoB, Schiag und 
Feuchtlgkeit bietet 

tn zahlralchen Anwendungen 
dienen Siliconpasten auch ais 
Ideale Glett- und Montagehlffs- 
mittel, Zusfitzflch haben sie sich 
auch ais temperaturbestfindlge 
Trennmlttel bewfihrt. 



Blld links: 

Dlohthllfe gagendbsr ohemlsch 
aogreaslvon Modlan 

Blld rochto: 

SHioonpsstt fOr etoKtris"he Isolation 



Siliconfette 




BttettettO-RJnga 



Chemische Struktur 
und Eigenschaften 

Die auBerordentJich positlven 
Schmlereigenschaften linear auf- 
gebauter Silicone werden durch 
spezielle VerdJckungszusfitze wie 
Metalteetfen (z.B. Uthiumstearat) 
erzielt Ihr gQnstiges Elgenschafte- 
profil beruht auf den Besonder- 
hetten des SiRoium-Sauerstoff- 
gerQstes. Extreme Kfilte- und 
Wfinmebestfindlgkelt von -70 °C 
bis 4*220 °C und die gerfnge Tern- 
peraturabhfingigkeit der Konsf- 



stenz erschlleBen zahlrelche An- 
wendungen. Siliconfette besitzen 
gute dielektrische Egenschaften, 
slnd geoichs- und geschmacksfref. 




IVpische 

Anwendungsbeispiele 

Siliconfette werden QberaO 
dort bevorzugt eingesetzt, wo 
herkdmmllche Schmierstoffe an- 
stehende Aufgaben nicht mehr 
zufriedensteltend l&sen kOnnen. 
Zu Ihren klasslschen Anwendungs- 
bereichen geh&ren die Hoch- 
und Tieftemperaturschmierung 
und die Langzettschmierung. 
Bew&hrt haben sie steh aucti ats 
Schmierstoffe fOr Kunststoft/ 
MetaJi-Paarungen sowie auf 
Qleitfolien und In BrQckengleft- 
lagem. 

In geelgneten Bnstellungen 
finden einzekne Siliconfette auch 
Anwendung bei Bedarfsgegen- 
standen Im Slnne des BQW XV. 
Silicone. 



Schmtorung von 1 



Silicon-Antischaummittel 




Optimal© SohaurnetnsteUung In WBSOhmtttsbi 



Chemische Struktur 
und Eigenschaften 

Ausgangsbaste der Sillcon-Antl- 
schaummlttei sind die Silicones. 
Urn optimaie Entschaumerwirkung 
zu erzielen, werden verschiedene 
Zusatzstoffe als Aktivatoren ver- 
wendet In der Reget wird hierfUr 
hochdisperse Kieseisaure etnge- 
setzLWackeL&llicon-Antischaum- 

mittehentfalten Ihre Wirkung wett- 

gehend unabhanglg von den 
schaumerzeugenden Komponen- 
ten. Ihre Oberflachenspannung 1st 
sehr gering und sle sprerten auf 
dem schaumenden Medium auBer- 
ordentlich rasch. Im Verbund mit 




Slfcon-EntBchium«r in 



dem Aktlvator bewirkt das Slllcon- 
61 dann den Zerfafl der Schaunv 
lamellen. 




IVpische 

Anwendungsbeispiele 

FOr die zahlreichen unterschied- 
lichen Aufgaben der chemischen 
Industrie, der Petrochemle, 
Farben- und Lackherstellung, 
Waschmlttelproduktion, Textll- 
industrie, Pharmazte und iebens- 
mtttelnahen Industrie sowie fur 
die AbwasserauflDereftung steht 
eine umfangreiehe Palette praxls- 
gerechter und wlrtschaftlteher 
Produktsy steme zur VerfOpung: 

• Antischaummfttel, 

• AntischaummittelkonzentrBte, 

• selbstemulgierende Antlschaum- 
mlttel, 

• Antischaumpulver, 

Sle werden entweder ais dinek- 
ter Zusatz fUr bestimmte Produkte 
Oder als zusatzliche Hiffsmtttel bei 
verschiedenen Herstellungsverfah- 
ren verwendet. 

Aufgrund ihrer physlologischen 
Neutrality kGnnen Spezialtypen in 
der Pharmazie und Lebensmittel- 
industrie erngesetzt werden. 
Spezielle Antischaummittel ent- 
sprechen dem BGW XV. Silicone 
und werden den FDA-Regelungen 
gerecht. 



Siliconharze 
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Chemtsche Struktur 
und Eigenschaften 

Siliconharze sind stark vetTweigte 
Polymerstrukturea Sle stellen 
Netzwerke dar, die sich aus urv- 
regelmdBig angeordneten, haupt- 
s&chllch trtf unktionellen Struktur* 
elnhetten zusammeneetzea 
Aufgrund Ihrer Komblnatlons- 
fflhlgkeit mlt vielen organischen 
Polymeren lassen sich zahireiche 
Eigenschaften wie Z.B. Aushar- 
tungsverhatten, Flexfbllftat, Haft- 
eigenschaften, Witterungsbestftn- 
dlgkeft etc. optimteren. 




ModJfiztoruna von Laokvn fOr Auasenanstrfcbe 



Besonders hervorzuheben 1st die 
ausgezelchnete Hltzebestfindlg- 
kett Siliconharze kfinnen hohen 
Dauertemperaturen von 200 - 
250 *C, kurzzettig sogar bis zu 
+600 °C standhalten. Auch ttir 
dielektriBches Verhalten 1st ideal. 
Ausgazeichnete Oxidationsbestfin- 
- -■ dlgkeit undbeachtliche mecha- 
nische Eigenschaften machen sle 
zu besonders langleWgen und 
wirtschaftllchen Werkstoffen. 




HochnltZ8bostflndl0e Anstrtcho 




Vakutfm-Dn»nkimnrflmtter»*n« w 



Typische 

Anwendungsbeispiele 

Siliconharze werden als 100%lge 
Produkte, als Iftsemfttehaltige und 
I5s©mrttetfrete Systeme, als Emui- 
sionen und In Putverform angebo- 
ten. Durch Ihre ausgezelchnete 
Temperaturbest&ndigkett slnd sle 
erstktasslge BindemftteJ fOr hftze- 
bestftndlge Anstriche. Siliconharze 
mit reaktiven Gruppen dtenen der " 
Modlfteierung von Alkyd-, Epoxtd- 
und Acryllacken. Derart vergOtete 
Lack© bleten hlnstehtfich WJttmmgs- 
bestfindigkett und Bastizltfit (u.a 
fOr das Coll-Coating-Verfahren) 
besaere Werte. In der Kunststoff- 
Industrie werden sie als w&rme- 
bestdndige Formmassen und als 
Trennbeschlchtungen elngesetzt 

Auch in Anwendungen der 
Elektrolndustrle nutzt man cfie hohe 
warrnebestflndlgkelt und das 
hervorragende Eigenschaftsprofll 
der Siliconharze, z,B, ate Binde- 
mfttel fQr Glashartgewebe und 
GIOhlampensockel-Kltte oder als 
Tr&nklacke f(ir Elektrowicklungen. 

Siliconharze werden auch als 
Hydrophobterungsmlttet Im Bau- 
tenschutz sowie als Bindemlttel in 
^Hlr^nhor^-Fflqporlenfflrhan ain- 




Silicon-Bautenschutzmittel 




Chemische Struktur 
und Eigenschaften 

SIlicon-Bautenschutzmlttet geh6- 
ren zur ProduktWasse der Slilcon- 
harze und enthatten vemetzungs- 
fShlg© Qruppen. Ihre chemische 
Struktur befBhigt sie, etnerseJts 
Blndung mtt dem Untergrund ein- 
zugehen und anderersefts wasser- 
- - abweisende Wlrkung zu erzeugen, 
~ dhne jedoch die Atmungsfahigkett 
des Substrats zu beeintrachtlgen. 

Silicon-Bautenschutzmittel 
warden elngesetzt, urn ssnkrschte 
Fl&chen, z.B. Fassaden, oder stark 
genelgte Rachen wte Dacher gegen 
Wasseraufnahme zu schOtzen. Die 
mlt Silicon behandelten Baustoffe 
nehmen bei Niederschlagen nur 
sehr wenlg Wasser auf und kflnnen 
dies© geringe Wassermenge In 
Trockenperloden lelcht wieder ab- 
geben. Dadurch blelbt der Baustoff 
trocken und Feuchtfgkeftsschfiden 
kdnnen vermieden warden. 

Aufgrund ihrer MolekQlstruktur 
benetzen Silicone dte Baustoff- 
oberfiache sowie deren Kapillaren- 
und Porenwandungen. Ihre orga- 
nischen Qruppen. (R-) bllden elne 
Art hydrophobe M MolekOlbQrste B . 
Die Wasserabweisung wird also 



nlcht durch PorenverschluB, 
sondem durch Aufhebung der 
Baustoff-Benetzbarkelt erziett 
Da Poren und Kapiliaren offen 
bleiben, wird auch die Wasser- 
dampfdurchlasslgkett des Bau- 



stoff es nlcht beeintrdchtigt. 
Silicon-Bautenschutzmittel warden 
als Silane, Slloxane und Silicon- 
harze in LSsemlttel gel5st oder in 
Idsemlttelfreier, waBrlger Form 
angeboten. 
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TVplsche 

Anwendungsbeispiele 

Silicon-Bautenschutzmtttel dienen 
der werksettigen Imprfignierung 
von Dachziegetn, Porenbetonele- 
menten, KaJksandstelnen, Glps- 
elementen und Gipskartonplatten, 
dern vorsorgllcben Schutz sowie 
. der Santerung von Baton und 
Stahlbeton. 

Ate Basismaterial fOr Bohr- 
loch-lnjektionsmlttel werden si© 
erfolgrakch zur Bekflmpfung ka- 
plliar aufstefgendar Mauerfeuchtig- 
kelteingesetzt 

Pulverffirmige Sillcon-Bauten- 
schutzmlttel haben slcti als qua- 
lltatsverbessemde Zusatzmittel 
In zement- und kalkhaltlgen 



Baustoffmtechungen bewflhrt. 
Durch Zusatz von Slllcon-Bauten- 
schutzmtttel in Emulsionsform wlrd 
das Lelstungs niveau von Organ o- 
Silikatfarben, Kalkfarben und Kalk- 
Zement-Putzen gesteigert bzw, 




das von Slllconharz-Fassaden- 
farben und -putzen erst ermflg- 
licht Stloxane mtt Ifingeren 
Alkylgruppen dienen als Basis 
fQr Spezislgrundierungen und 
-Imprfigniarungan mtt hohar 
Alkailstabilttm. 
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Silicon-Papierbeschichtungsmittel 





Addtt*onvv*ntetzung 



Optltrtlort: Paptorimf und TrwtnfftWoKWt 



Chemische Struktur 
und Eigenschaften 

Aufgaind der ausgezeichneten 
Trennwirkung werden zur Heratel- 
(ung hochwertiger Trennpapfere 
heute ausschlieBlich SlUconpro- 
dukte eingesetzt Mlt der Produkt- 



I I 



Selbstktebancto Spfegctfllesen 
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Wasse DEHESIVE* 8tehen I6se- 
mittelhaWge und l&semlttelfreie 
System* zur Verf Qgung, die ape- 
zlell zur HerateKung von Silicon* 
Trennpapleren und Sllicon-Trenn- 
foMen ertfwickett wurden. Aub 
chemtecher Sicht handett es sich 
urn Polydlmetftyteiloxane, die an 
fliren Kettenenden vemetzungs- 
fSWge Hydroxytgruppen Oder Vinyl- 
gruppen tragen. 

Die Vernetzung zum Dastomer 
erfolgt durch Kondansations- Oder 
Addltionsreaktlon mlt Kieselsaure- 
estem bzw. wasserstoffhaltlgen 
Polysiloxanen. 




Typische 

Anwendungsbefspiele 

Haupteinsatz 1st dte Hersteliung 
von Trenrv oder MJtiauferpapieren. 
DEHESW& sind physlologlsch un- 
bedonklich und entsprechen den 
Bedingungen des Deutschen 
LebensmttteJgesetzes. DesbaJt) 
lassen slch slliconbeschlchtete 
Trermpapiere-und- Backformen 
audi In lebensmtttelnahen Berel- 
chen elnsetzen. 
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Abttockung von S»lb8tklebeellkett©n 



Silicon-Textilausrustungsmittel 





Jnnantsben" etnas Anoraks 



Chemische Struktur 
und Eigenschaften 

Das BgenschaftsUid der Imprdg- 
niemng wind wesentlich von der 
Moditizierung das SIlicoivGerQstes 
bestimmt Silicone kdnnen Qualltfit 
und Grtffelgenschaften von Textil- 
geweben erheblich verbessern. 



Typische 

Anwendungsbeisptele 

Ate Hydrophobierungsmittel 
erzJelen Silicone bei Textlllen 
optimate Wasserabweisung, 
Slliconlmprftgnlerte Ware bietet 
ausgezelchnete Permanenz gegen 
Waschen und Refnlgen. SpezieUe 



Silicon-Modlfizlerungen verlelhen 
den unterschiedllchsten Natur- 
und Chemief aaertypen Giatte, 
Glare, WeJchgrtff, Ffllle, Elastizftflt 
und gute Vemfihbarkelt Bei der 
EndausrQstung von Mahgaman 
haben sich NahfadengleitmttteJ 
auf Slllconbasls bestens bewfihrt 
Sie verbessern dieGleitelgen- 
schaften, erttiben die Httzebe- 
standigkeit, steigem den Qlanz 
das Nfihfadens und optimieren die 
Vemflhbarkeit, Indem sie auch die 
Zahl der FadenbrOche reduzieren. 





Sflioon-NtthfedtngtoltrnKteJ cur Erhdhung der 



Siliconkautschuke 




HeiBvulkanisierender 
Siliconkautschuk (HTV) 

Chemische Struktur 
und Etgenschaften 

ELASTOSIL* R HTV-Silicorv 
kautschuke warden bei erhdhter 
Temperatur vulkanlslert Ate Vor- 
netzer dienen organische Per- 
oxide. Die erfordertiche mechanh 
ache Festigkelt der Vuikanisate 
wird mft verstfirkenden FOItetoffen 
erretcht HferfGr eigrten sich vor- 
nehmflch pyrogene Kteselsfiuren 
mlt BET-Oberflfichen >100 mVg 
wlez.B. WACKER HDKMypea 
Daneben kOnnen geffillte Kiesel- 



sduren, Inakttve FQItetoffe (Quarz, 
Dlatomeenerde) oder spazielle 
RuSaorten zugemtscht warden. 
Bn breltes Spektrum herausra- 
gender Bgenschaften erschlieBt 
ELASTOSJL* R zaNrelche Bnsatz- 
gebiete. Hierzu zfihlen Insbeson- 
dere die Verwendbarkelt In einem 
welten Temperaturberelch (von 
-50 °C bis +200 °q f physlkallsch 
und physiologlsch unbederikliches 
Verhaften sowte die ausgezeich- 




nete Afterungsbestflndigkelt, audi 
unter extremen Bedingungen. 
SpezMe Bnstellungen ertauben 
aogar den Bnsatz von -90 °C bis 
+300 °C. Weiter sind harvorragerh 
de elektrische Bgenschaften, • 
Resistenz gegenUber vtelen Che- 
mi kalian, problemlose wirtschaft- 
(iche Verarbeltung und eine gro6e 
Palette farbllcher GestaJtungs- 
mftglichkelten herauszusteilen. 




SMoonkautechuk-bosctrtcMete Walzan Z.B, In FotokopJorem 
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Stockw rb in duft06n 



Etoktrisch Wtflhig* Kontufcttnatten 



FIQssigsiliconkautschuk 

Chemische Struktur 
und Eigenschaften 

RQsslgsiilconkautschuke 
ELASTOSIL* LR gehbren zur 
Qruppe der heiBvulkanlslerendan 
Kautschuke. Ihre Konsistenz und 
ihr Vemetzungsprlnztp machen sle 
■* zu Werkstoffen mlt au&ergewGhrv- 
llchen Verarbeftungavorteflen. 
Charakterfsf isch fflr RQssigsllicon- 
kautschuke 1st die Im Vergleich zu 
Festelllconkautschuken und an- 
deren Bastomeren ntedrfge Vlsko- 
eftifct ROssigsilioonkautschuke 
slnd fWeBfflhlge Zwelkomponenten- 
Mlschungen mlt past&ser Konsi- 
stenz, die verarbeitungafertig 
angellefert werden. Die Vulkanh 
sation erfolgt durch Addltions- 
vernetzung. 

Komponente A enthfilt einen 
Platinkatalysator, Komponente 
B eln wasserstoff unktlonelles 
Poiysiloxan ais Vemetzer. Im 
Gegensatz zur Peroxldvemetzung 
werden bel ELASTOSIL* LR- 
FIUsslgsMconkautschuken kelne 
Vernetzerspaltprodukte frelgesetzt. 



Typische 

Anwendungsbeispiele 

Der erfoigrelche Ehnsatz haiBvulka- Bnen Uberbilck Ober die zahl- 

nlsierender SIHconkautschuke retchen AnwendungsmOgltofikeften 

macht vor kelnem Industrleberelch finden Sle auf S. 28/29. 
mehr halt und tSgTlch kommen 
neue Anwendungen hinzu. 

So finden sle Verwendung In -~ 

der Automobillndustrie, in dsr 




KandmatiMttvtrnvtzung 

Kattvulkanisierende 
2-Komponenten-Sillcon- 
kautschuke (RTV-2) 

Chemische Struktur 
und Eigenschaften 

RTV-2 Sfllconkautschuke sind 
zwefkomponentige, gie&- uncf 
streich- oder knetbaie Massen, 
die nach Zugabe der HSrterkom- 
ponente zu hocheJastischarn 
Silicongumml vulkanteleren. Die 
Vemetzung erfoJgt be) Raurrrtem- 
peratur tRTV w -Baum-Temperatur- 
Vemetzung). Es gibt zwei Vulkanl- 
sationsarten: die Kondensations- 
und die Addillonsvernetzung. Bel 
der Kondensationsvemetzung wird 
ein zinnorganlscher Katalysator 
benutzt, wobel Alkohol als Neben- 
produkt entsteht. Die Additlonsver- 
netzung bedlent sich eines Platln- 
katalysators, ohne Spaltprodukte 
zu bllden. 

Die meisten Vulkanisate aus 
ELASTOSIL* RT und ELASTOSIL* M 
RTV-2 Slliconkautschuken be- 
hatten (hre voile Elastlzftat b(s 
+200 °C. Einige Produkte sind so- 
ger kurzzeftig bis +300 °C belast- 
bar. Bel tiefen Temperaturen blelbt 




OrtQlnalgotroue R©prodUktion#n 
mft ELASTOSIL* M 




-60 °C, be! Spezialtypen sogar bis 
-100 *C emalten. Jm allgemelnen 
eriaubt die Wfirmeleitfflhigkelt eine 
Isotierung elektrischer Betriebsmlt- 
te) ohne W&rmestau. Von beson- 
derem Nutzen sind die elektrischen 
Eigenschaften, lnsbesondere der 
Isolationswiderstand, die Durch- 
schlagsfestigkelt und der dielektrl- 
sche Verlustfaktor. RTV-2 Slllcon- 
kautschuke liefem einen zehnmal 
hdheren Wert als Naturkautschuk, 
wenn es um die GasdurchlSssig- 
kett bel Raumtem peratur geht. 
Auch durch jahrelange Frelbewlt- 
terung erf&hrt der witterungs- und 
alterungsbestftndige Werkstoff 
keine wesenttlche Verfinderung 
seiner Eigenschaften, FOr viele 
Anwendungen vorteJIhaft 1st auch 
die ausgeprfigte Trennwlrkung der 
Vulkanlsat-Oberfl&chen gegeniiber 
organlschen und anorganlschen 

I \ + hdli r> 



TVpische 

Anwendungsbeispiele 

Durch die umfangrelche Produkt- 
palette der verschiedenen RTV-2 
Slilconkautschuk-Typen lessen 
sich Vulkanisate mit sehr vtelseiti- 
gen und auch hochspezlaDsierten 
Bgenschatten herstelten. Hieraus 
resultleren zahlrelche erfolgretohe 
• Probleml6sungen In den unter- 
schiedlichsten IndustrtebereJchen, 
wie z.B. im Formenbau, In der 
Elektronik, im Maschinen- und 
Industrleanlagenbau und in der 
Medlzln. Eine detallllerte Aufstei- 
lung finden Sie aul S. 28/29. 




POWERSIL* SlllQonkoutachuk fOr teotetocmi 



I mtt Vtrnctzw bid 



RTV-1 8TOoonk0Utochulc 



Kattvulkanisierende 

1 -Komponenten-Sillcon- 

kautschuke (RTV-1) 

Chemisette Struktur 
und Eigenschaften 

RTV-1 Sflteonkautschuke slnd sin- 
komponerrtfge, anwendungsfertlge 
RTV-Systerne. Sfe bestehen aus 
Pofvdfmetttyisltoxan, Vemetzer, 
FOHstoff-und Hllfsstoffea Nach der 
Appiikation setzt be) Zutrttt von 
Luftfeucbilgkelt die Vemetzung 
unter Abgabe von Spaltproduk- 
ten eJn. Sle beglnnt an der Ober- 
fl&che des aufgetragenen Siltcon- 
kautschuks, blldet eine Haut und 
setzt sich allmfthllch ins Innere der 
Masse fort. Je nach Vernetzertyp 
werden bei der Vulkanisation 
geringe Mengen elnes Amlns, an 
Essigsflure oder elner netrtralen 
Verbindung, z.B. Alkohol, freige- 
setzt. 

lufth&rtende Siiiconkautschuke 
ISsen aufgrund ihrer Idealen Eigen- 
schaften zahlrefche Abdlchtungs-, 
Verklebungs- und Beschlchtungs- 
probleme. D(s hervorragende 
Wftterungs- und Alterungsbest&n- 
digkeit resultiert aus den beson- 




fOr ZflndttatMrvarto 



Durcb spezleile Zusfltze batten 
ELASTOSIL* RTV-1 Sllteonkau- 
tschuke auch besonders hohen 
und nledrigen Temperaturen stand. 




Viote#itJe© AbdJcbtunpen und VerkJebunotn 



^yOmiwKiipfUlLhUmj (AuftfBQ von 
ELAfiTOSIL* RTV-1 SOteonkautschirtt bn 
Sttbdwofc) 



Tyrpteche 

Anwendungsbelspiele 

QASTOSIL* RTV-1 Silicon- 
kautschuke aind nabazu fOr afle 
Abdicbtungen, VerWebungen und 
Beschichtungen einsetzbar,. 
Entsprechend umfangrelch und 
vieffaitig slnd die Anwendungen 
dieses Werkstoffes In den unter* 
schledltchen Industries z.B. In 
der Automoblllndustrte, Bau- 
Industrie, EJektro- und 
Elektronlkindustrle 
sowle In der 
Textillndustrie. 



Ksrtuschen-AuftrBg 



Silikate 



4 ' - • <g 
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F«inguBt»0 



Chemische Struktur 
und Elgenschaften 

Silikate sind keine Silicone, da sie 
sfch von den OlfgokteseJsSuren ab- 
lelten. Ste unterschelden sfch im 
Gehalt von Rest-AIkohol-Gruppen. 
Die waters Vemetzung findet 
durch Zusatz von Katatysatoren, 
wle z.B. Sctiwefelsaure, statt Zu 
den Siljkaten zShlen alle Sake und 
Ester der Kiesate&ure. Sle sind 
wasserverdQnnbar. Organische 



Silikate wle Z.B. die Ester der 
Mono- und der Dlkieselsfiure sind 
nur synthetisch herstellbar. Die 
anorganischen Silikate blkJen 
mlt Ausnahme der AJkall-Sllikate 
(Wasserglas), eine bedeutende 
Gruppe natdrtich vorkommender 
SiHdum-Sauerstoff-Verbindungen 
(Siflkatminerale), 




IVpische 

Anwendungsbeispiele 

GleBerel 

Zur Herstellung feuerfester For- 
men und Kerne fflr den FelnguB 
dienen Kiesetesterttydrolysate 
ate Bindemlttel fQr FDIIstoffe wle 
Zirkonslllkat, Quarz, Quarzgut, 
AiumJnlumsllikate oder AlumlnJum- 
oxfde. 

Im Wachsausschmelzverfah- 
ren werden auf Wachsmodelle 
fauerfeste SchicWen aus o.g. 
Bestandteilen aufgebaut Nach 
Ausschmelzen des Wachsee und 
Brennen 1st die Form fQr den 
MetallguB fertlg. 



EthylsUltote ate Blndemtttel fQr den FsMnguft 




KoiTOslofttschute — Anstrictw (RolhemtiAgbtOofco Hombury} 




RosUurforung von donkmalQBschQtzbtn 
Qtbfiudtn 



Stefrtfestfgung 

In der Restaurterung warden zum 
Festigen mOrber, verwitterter, an 
Bindemftte) veramnter Naturstelne 
Stelnfestiger eingesetzt Sie sind 
auf Basis von Kleselsfiureester auf- 
gebaut Nach dem Auftragen auf 
den Baustoff scheiden sie durch 
Reaktion mtt Luftfeuchtigkeit alB 
neues Bindemlttel Klesels&ure ab. 
Zur VermekJung von Krusterv- und 
Schalenbildung sind Stelnfestiger 
auf besondars hohes Elndringver- 
mogen optimlert Durch die Be- 
handlung mit Stelnfestiger wird 
in der verwltterten Zone die ur- 
sprOngliche Festigkeit des Steins 
wieder hergestellt 



Lackinduatrie 

KJeseJsaureester, vor aliem Ethyl- 
sOikate, haben aich ats BindemltteJ 
fQrzlnkreiche Beschicrrtungen 
bewdhrt Sie hirten auch unter 
extremen Bedingungen rasch 
zu chemlkallenfesten, gut haf- 
tendeti und probtemlos. Qbec- . . _ 

8treichbaren Bescbichtungen 

aus. Wacker bietet auch inno- 
vative Bnkomponenterwysteme, 
die unter Einwirkung der Luft- 
feuchtigkeit aush&rten, Bnsatz- 
gebiete sind etwa der Schlffsbau, 
Bohrinseln, industrieanlagen r 
Container und Rohrieltungen. 



Wacker Silicone - 

Basis fur unbegrenzten Einsatz 



Mit Wacker SNiconen steht heute 
eine universale Werkstoffpalette 
praktisch unbegrenzter Anwen- 
dungsmSglichkelten zur Ver- 
fGgung. FQr die zahlreichen In- 
dustrteberelche halten wir Qber 
2 000 verschiedene Slliconpro- 
dukte in Form von Oten, Harzen 
und Bastomeren bereft. Die 
nachstehende, alphabetisch 
geordnete Obersicht zelgt die ...... 

•wichtigstervAtwendungenfOr 
Wacker Silicone. 



i 



omobilindustrie 

FiPG (Formed-in-place-gasket) 

Zylinderkopfdichtungen 

KOhler 

Visko-Kuppfungen 

Scheinwerfer 

LuftftKer 

Schwngungsdampfer 
^ Airbags . 



uindustrie 

PartAose Hydrophobierung von 
Fassaden und Beton 
Impragnierung von Verkehrs* 
flachen (BrOcken und Parkdecks) 
Bindemittei fQr Sillconharz- 
Fassadenfarben 
Naturstein-Konservierung 
(Festigung und Hydrophobierung) 
Fugendichtstoffe 
Structural Glazing 
Dic/Ttungsproffle 
Fugenbander 



lektronik 

KFZ-Elektronik 
Unterhaltungselektronik 
Halbleitertechnik 
Photovortaik 



r 



arben- und 
Lackindustrie 



Hochhitzebestandige Anstrlche 

Beschichtungen 

KorToslonsschutz 

Coil Coating 

Silicon-Alkyde 

Lackadditive 

Druckfarben 



Ion 



ormenbau 

Formenbau 
Tampondruck 



V^hemische Industrie 

Agrocfoemte 
Nahrungsmhtelind ust rie 
Erd6lindustrie 

Wasch- und Reinigungsmlttel 
Auto- und MGbelpolituren 
Reifenindustrie 
• Abwasser 



■ — ummi- und 

V^i Kautschukindustrie 

Relfentrennmittel 

Piastadditlve 

Formartikei 

Extrusionsartikel 

SpritzgieBartikel 



Die Wacker-Chemie 



Die Wacker-Chemie ist ein weltwelt 
tatiges JndustrlBunternehmen mit 
Hauptsta In MGnchen. 

Ober die vier GeschSftsbereiche 
Halbleiter, Polymere, Silicone unci 
Werkstoffe produziert und vertreibt 
die Wacker-Chemie Reinstsilicium 
fur Halblelter-Bauelemente, Vinyl- 
acetat-PoJymere, Grundstoffe, Kata- 
Jysatonen und Spezlalchemikalien, 
Silicone, Silane, Kieselsauren und 
Warmedammstoffe, Siliciumcarbid, 
Ingenieurkeramlk, Borverbindungen 
und Oberflachenveredelung in 
aiier Welt. 17.000 Beschaftigte er- 
zialen damit einen Jahresumsatz 
von 3,0 Mrd. Euro. Etwa ein Drftte) 
davon geht auf das Konto der 
Silicone: einem Material, das auf- 
grund seiner groBen Flexibility e)n 
auBerst breftes Spektrum an An- 
wendungsm6glichkeiten bletet und 
der Wacker-Chemie nun schon sett 
mehr ate 50 Jahren elne ftthrende 
Stellung Irn Markt sichert. 

Grundlage dieses Erfolges ist 
unser hoher und bestandiger Quali- 
tatsanspruch, der stah auf alle Be- 
relche unseres untemehmetischen 
Denkens und Handelns erstreckt: 

Quafitat fangt fur uns schon 
bei einem au6erordentlich hohen 



Forschungsniveau an, geht Qber 
die Perfektion von Produktlons- 
ablaufen, Produkten und PrOfver- 
fahren bis hin zu unserem verant- 
wortungsvollen Engagement fQr 
die Umwelt, das durch die Norm 
ISO 14001 zerttfiziert ist 

Mit unseren Produktionsstfitten 
in Deutschland, den USA, Brasilien, 
Japan, Singapur, Indlen, Frankreich, 
Jtafren, Spanien und den Nieder- 
landen, mit unseren Niederlassun- 
gen in fast hundert Landern auf 
alien Kontinenten der Erde haben 
wir eln globates Netzwerk ge- 
schaffen, das es uns ermdgiiclrrt, 
besonders scbnell und flexibel auf 
die BedOrfnlsse des Marktes zu 
reagleren und damlt sehr gezielt 
auf die WQnsche unserer Kunden 



einzugehen. Es entstehen Produkte, 
die ebenso gefragt slnd wie die be- 
sonders kundennahe Serviceleistung 
unsemr Anwendungstechnik. 

Die Nahe zu unseren Kunden 
ist schlieSlich auch ein zentraler 
Qualttatsaspekt unserer Arbeit. 
Eine NShe, die nur in zweiter Hin- 
sicht geographisch gemeint 1st. 
In erster Hinsicht meinen wir damlt 
die langfristigen und vertrauens- 
vollen Bezlehungen, die fQr elne 
partnerschaftllche Zusammenar- 
beit mit der Wacker-Chemie 
typfsch sind, 



Verkaufsburos und Vertriebsgesellschaften 



AuatreJecWtctorte 
Weaker Chemicals 
Australia Pty. Ltd 
Tel. +61-3-98 02 61 00 
Fax +61 -5-38 02 83 11 

BrasAsn/Jandim 

Wacker QuXnica do Brasll Ltda. 
Tel. +55-11-79 29 26 66 
Fax +65-11-4 27 25 43 

CWna/BaOinp 

Wacker Chemicals China Ltd. 
Tel +66-10-65 66 63 81 
Fax +86-10-66 68 83 63 

China/Quanpzhou ' 
Wackar Chemicals China Ltd. 
Tel. +86-20-83 86 47 11 
Fax +86-20-63 87 16 84 

, Chtna/Hong Kong 
Wackar Chamtaate Hong Kong Ud. 
TeL +652-25 06 32 28 
Pax +852-25 06 32 80 

China/Shanghai 
Wacker Chemfeate CNna Ltd. 
Tat +86-21-60 8011 22 
Fax +88-21-50 80 17 18 

DatrtBdtad/DOasaldorf 

Waokaf-Gherreo GmbH 
Tel 02 11-1 69 93-0 
Pax 02 11-384041 

0*utwhia*d/3tuttgart 
Wacker-Chemie (*nbH 
Tat 07 11-6 10 42-0 
Fax 07 11-619 42-61 

DewtocMand^Ottabnjwf) 
DRAWIN Vertrteba-QmhH 

Tal. 08*608 68-0 
Fax 089-6 08 69-2 60 



Frankralch/Lyort 
Wackar-CWmle SA 
Tel. +33-4-72 61 03 00 
Fax +33-4-78 95 27 46 

GrtechenJandmaimhea-Atban 

Wackar-Chamte Hato GmbH 
Tel. +30-1-9 23 32 84 
Fax +30-1-9 22 16 96 

Qro8bdtBnnlen/Horcfiriand/ 
Egham 

Wacker Chenicais Ltd, 
Tel. +44-1784-48 7800 
Fax +44-17 84-48 78 70 

tmflen/Catautta 

Waoker.Metroaik Chemicals Ud. 
TeL +91-33-4 70 83 90 
Fax +91-33-4 70 99 43 

IrKkmesbn/Jakarta 

wacxer onarnicats 
(South Aala) Pte. Ltd. 
Tel +82-21-6 26 33 24 
Fax +62-21-5 26 33 23 

Mand/DuMn 
Wacker ChefrieateUd 
TeL +353-1-6 37 50 40 
Fax +363-1 -6 37 60 50 

ItaBen/PeachJera Borromeo 

Wacxar-Chemie tafia SpA 
TaL +39-02-5 16 91-1 
Fax +39-02-6 16 91-4 99 

Japan/Toklo 

WaoxarAaanftaael 
SI bone Cc„ Ltd 
Tat +B1-&-52 72-31 33 
Fax +81-3-52 72-31 30 

KofaaVSaoul 

Wacker Chemteato Korea Ltd. 
Tal +62-2-5 62 68 77 
Fax +82-2-6 62 67 71 



Mexlko/Mexiko-Ctty 
Wacker Mexicans, SA da C.V. 
Tel. +52-5-5 95 75 99 
Fax +52-5-6 63 84 34 

Nledertanda/Krommanle 

Wacksr-Chemle Benelux av. 
Tel. +31-75-6 47 60 00 
Fax +31-75-6 21 50 61 

Norweoen/Stabekx 

WUh.WWumaanAS 
Tel. +47-67 1021 20 
Fax +47-67 10 21 30 

datwralch/Wan 
Wacker-Chomje Qee.m.b.H. 
Tal. +43-1-63652-0 
Fax +43-1-53652-33 

Polen/Warachau 

Wacker-Chemla Poteka Sp x o.o 
Tal. +48-22-6 35 33 31 
Fax +48-22-6 35 65 17 

RuaaJand/Moskau 
Wacker-ChemleQmbH 
Tel +7-0 96-2 39 10 39 
Fax +7-0 95-2 30 68 47 

SchweoarVStocknoirn 
Waoker-KamlAB 
Tal +48-8-52 20 62 20 
Fax +48-8-62 20 52 21 

Schwetz/Baeat 

Wackar-Chemia (Sohwety AG 
Tel +41-81-2 06 85 85 
Fax +41-81-2 08 85 76 



Singapur 

Wacker Chamfcate 
(South Asia) Pte. Ltd 
Tat. +85-5 42 66 38 
Fax +66-5 42 66 32 

Spanlen/Baroaiorie 
Wacker Quimfca Iberica, SA 
Tal. +34-93-2 82 07 00 
Fax +34-93-2 17 57 66 

DRAWIN Gufmktt, S A 
Tel. +34-93-2 70 2717 
Fax +34-93-3 01 75 27 

Taiwan/Taipei 

Wacker Chemicals Hong Kong Ud 
Tel. +888-2-27 92 98 58 
Fax +886-2-27 92 82 18 

Ta chech to orte RepubfikV 
Siowakoi/Prug 
Wackar-Charrte Sxo. 
Tal +420-2-67 29 85 01 
Fax +420-2-87 29 85 10 

TBrkai/Wanbol-Meaiak 

Wackar-Chamia GmbH 
TeL +90-2 12-3 35 64 00 
Fax +80-2 12-33564 10 

Ungara/ B i>d<p »ft 

Wackar-Chemto Hungeria Kft 
Tal. +36-1-4 64 73 30 
Fax +36-1-4 64 73 60 

USA/Adrian, Ml 
Wackar smconee Corporation 
Tal +1-5 17-2 64-85 00 
Fax +1-6 17-2 64-82 46 

USA/Duncan, 8C 

Keawtnduatnea. 

Tel. +1-8 64-4 33-07 77 *"' 

Fax +1-8 64-4 33-07 78 



Die In deaer BroacMra ntltgataftan Oaten 
•Mxprwdtwn dam dmnxitigv) Sitnd. Der 
Abnehmer 1st von aorgllftigsn Etnganga* 
prQJungm Im Bmt**i hlerdurtn nfctt 
entbundan. Anderunoan dor Produki- 
konruaWw) »t> Rahman dee taenniedw 
FortBohrttts odor durch t*trfcblch b«~ 

una vor. Dfe ti dtoeer BroaohOre gegabe- 
nan EmpfaKlungan ertordem wegan der 
durch una nfahl beeiriRuasbareri FaJdoren 



bal der verwendung von Rohatoffen Ortt- 
tar. akgane PrfUungen und Vereuche. 
Unaara Emplehlungen entblnden nlcht 
von der VerpOchUtnQ, alna avetrtuaoa 
Verteizung von Bchutzrechten Drittar 
eetoei zu GborprOfan und gegebenenfeAa 
zu beeefUgen. Varwendungavoracrtfga 
bogr Qndan koine Zuafeherono der Eig- 
™"G Mr don emp<orHanen &r**tzi>mok. 
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WACKER 



Wecker-Chemta OnxbH 
Qescftftftabereton Slcone 
Hafin»-SaidaKPtatz4 
D-81797 MOnchan 
Tat +45-89-82 79-01 
Fax +49-8&-82 79-28 88 
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I SJiteona-Inf© Barvioe 
Devtachlantf 
Tal. 0-800-82 79-800 
International: 
Tal +8 00-82 79-80 00 



